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ABSTRACT 

Lodgepole  pine  and  thin-leaved  huckleberry  seedlings 
were  treated  with  several  levels  of  boron  and  manganese  in 
the  greenhouse.     Huckleberry  was  less  tolerant  of  excess 
boron  than  was  lodgepole  pine.     Both  species  tolerated 
excess  manganese.     Further  testing  of  these  micronutrients 
to  favor  huckleberry  and  eliminate  lodgepole  pine  is  not 
recommended . 
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micronutrients  (-growth,  herbicide  side  effects. 
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INTRODUCTION 


Lodgepole  pine  (Pinus  aontorta)  is  one  of  the  most  important  invading 
species  in  the  dwindling  mountain  huckleberry  fields  of  Oregon  and  Washington. 
Thin- leaved  huckleberry  {Vaooinium  membranaoeum)  is  the  most  important  berry 
species.     Several  experiments  are  underway  at  the  Pacific  Northwest  Forest  and 
Range  Experiment  Station  to  determine  the  most  efficient  methods  of  controlling 
the  lodgepole  pine  and  other  invaders  without  damaging  thin-leaved  huckleberry. 
Conventional  herbicides  have  not  been  successful  in  thin-leaved  huckleberry 
fields.     However,  several  authors   (Smith  et  al.   1947,  Medappa  and  Dana  1970, 
Gambi  et  al.   1971)  either  refer  to  tolerances  of  boron  and  manganese  in  other 
Vacciniim  species  or  report  high  concentrations  of  manganese  in  these  species. 

The  study  reported  here  was  undertaken  to  determine  the  relative  tolerances 
of  lodgepole  pine  and  thin-leaved  huckleberry  to  several  levels  of  boron  and 
manganese  applied  in  a  greenhouse  environment.     It  is  a  preliminary  test  in 
which  I  hoped  to  find  concentrations  of  these  micronutrients  that  would  favor 
huckleberry  and  eliminate  lodgepole  pine. 

METHODS 

Huckleberry  and  lodgepole  pine  plants  were  grown  from  seed  in  a  growth 
chamber.     When  they  were  4  months  old,  they  were  chilled  for  3  months,  then 
grown  on  greenhouse  benches  in  a  peat-sand  soil  (50  percent  peat,  50  percent 
sand)  fertilized  periodically  with  ammonium  sulfate,  a  dilute  macronutrient 
solution,!./  and  small  amounts  of  fritted  trace  elements.     A  randomized-blocks 
experimental  design  was  used,  with  one  seedling  per  treatment  in  each  block. 
The  total  height  of  each  seedling  was  measured  and  recorded  1  month  after  the 
end  of  the  chilling  period.    Micronutrient  treatments  then  were  applied  to  each 
species,  in  each  of  the  four  greenhouse  blocks; 
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Borax  and  manganese  sulfate  were  used  to  obtain  the  required  B  and  Mn  concen- 
trations.    For  each  micronutrient  treatment,  50  ml  of  solution  were  applied  to 
each  seedling.    Micronutrient  treatments  were  randomly  located  in  each  block. 
The  initial  treatment  with  the  same  solution  concentrations  and  volumes  was 
repeated  2  weeks  later. 

Total  heights  were  remeasured  4  months  after  the  initial  micronutrient 

o 

treatment.  All  plants  then  were  harvested,  ovendried  at  65  C  for  48  hours, 
and  weighed.  Survival,  height  growth,  and  weight  data  were  all  subjected  to 
analyses  of  variance. 


1,6  g  Ca.{m^)^,  1.0  g  KNOj,  0.5  g  MgSO^,  and  0.3  g  KH2P0^  per  liter  H2O. 
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RESULTS  AND  CONCLUSIONS 


Toxicity  symptoms  were  more  severe  on  huckleberry  than  on  lodgepole 
throughout  the  4-month  growth  period.     All  huckleberries  treated  with  both 
1,000  p/m  B  and  0  p/m  Mn  died  (table  1),  and  lower  boron  concentrations  caused 
leaf  mottling  and  spotting.     However,  the  huckleberries  treated  with  high 
concentrations  of  both  manganese  and  boron  seemed  less  affected  than  those 
treated  with  high  concentrations  of  boron  alone.     Needle  browning  was  common 
on  all  of  the  lodgepole  pines,  but  none  died,  and  the  only  treatment-associated 
toxicity  symptom  observed  was  blue-green  foliage  and  shorter  needles  on  many 
of  the  treated  trees. 


Table  I . --Huckleberry  survival,  by  nutrient  treatment 


Manganese 
concentration 

Boron  concentration 

[p/m) 

Average  survival, 
all  boron 
treatments 

0 

10 

100 

500 

1,000 

Percent 

0 

100 

100 

100 

100 

0 

80 

20 

75 

100 

100 

50 

50 

75 
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75 

75 

100 

100 

75 

85 

1,000 

100 

100 

100 

50 

75 

85 

2,000 

75 

100 

100 

50 

100 

85 

Average  survival, 
all  manganese 
treatments 

85 

95 

100 

70 

60 

The  lodgepole  pines  were  heavier  than  the  huckleberries  (table  2) .  Boron 
concentrations  of  more  than  100  p/m  significantly  reduced  the  final  weights  of 
both  huckleberry  and  lodgepole  pine.     Boron  also  reduced  height  growth  of  both 
species  (table  3).     Except  for  their  interaction  with  boron  on  huckleberry 
survival,  the  manganese  treatments  had  no  statistically  significant  influence 
on  either  huckleberry  or  lodgepole  pine. 

Although  no  significant  species  X  micronutrient  interactions  are  evident 
in  the  weight-  and  height-growth  information  presented  here,  the  survival  data 
indicate  that  thin- leaved  huckleberry  is  less  tolerant  of  high  boron  concen- 
trations than  is  lodgepole  pine.     Any  use  of  large  quantities  of  boron  in  the 
mountain  huckleberry  fields  probably  would  be  counterproductive--huckleberries 
would  be  killed  before  the  invading  lodgepole  pines.     Both  species  seem  to  be 
manganese-tolerant.     Further  testing  of  either  micronutrient  as  a  selective 
vegetation-control  agent  is  not  recommended. 
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